Obesity is a global epidemic, and researchers have been examining its prevalence and impact for decades [1] . In 2016, The World Health Organization (WHO) estimated that more than 1.9 billion adults over the age of 18 were overweight, and 650 million of these adults were obese [2]. Worldwide obesity in adults has greatly increased in the last~40 years [2]; a systematic review of over 1700 research studies found that the global proportion of overweight/obese adults increased from 28.8% to 36.9% in males, and 29.8% to 38% in females between 1980 and 2013 [1]. Furthermore, global obesity rates are projected to continue to steadily increase [3].
obesity-associated physical and cognitive dysfunction, as well as poor psychosocial health (i.e., anxiety, depression) [24] , underscoring the need to address this epidemic.
Physical activity is an important, modifiable lifestyle factor that can help improve health outcomes in adults and children, including reducing obesity [25] [26] [27] , cardiovascular disease [28, 29] , and diabetes [27, 30] . Current WHO global recommendations for physical activity suggest that adults aged 18-64 years of age should engage in at least 150 min of moderate-vigorous physical activity per week, in bouts of at least 10 min of duration [31] , and that children aged 5-17 years old should be accumulating 60 min of daily moderate-vigorous intensity physical activity. The WHO report indicates a dose-response relationship with greater physical activity levels associated with additional health benefits in adults and children [31] .
Unfortunately, and perhaps not surprisingly, both adults and children are not meeting these physical activity guidelines globally [32] [33] [34] [35] [36] . Canadian Health Measures Survey data (2007) (2008) (2009) indicate that only 15% of Canadian adults are accumulating the recommended 150 min of moderate-vigorous physical activity per week [32] , and of them, only 5% accumulate 150 min per week in at least 30-min bouts five or more days per week [32] . According to the Centers for Disease Control and Prevention (CDC) in the United States, only 20.5% of adults in 2015 were meeting the WHO-recommended physical activity guidelines [33] . In an international study of 20 countries, the percentage of adults who reported being physically inactive (sedentary) was between 6.9% (China) and 42.3% (Taiwan) [36] .
Children are also not achieving physical activity guidelines; the WHO estimates that globally, 81% of school-aged children are not meeting guidelines of 60 min of physical activity per day [37] . The new Canadian 24-h Movement Guidelines for the Early Years (0-4 years) suggest that preschoolers should engage in at least 180 min per day of physical activities, 60 min of which should be moderate to vigorous daily physical activity [38] . Chaput et al. reported that 38.2% of Canadian preschool children (mean age 3.5 years) were not meeting these physical activity recommendations [39] . When the Canadian 24-h Movement Guidelines were examined in an international sample of over 6000 children, the global prevalence of meeting the recommendations was only 7% [40] . Therefore, the problem of physical inactivity is evident at a very early age.
The information regarding poor physical activity participation, combined with the high prevalence of obesity, is more than just disappointing; it is concerning. There have been no major, successful population intervention strategies to reduce obesity, and there have been no national successes in reducing the burden of obesity in the past 33 years [1] . We know that physical activity is a potent 'medicine' against obesity, yet despite the prominent health benefits of physical activity, participation rates in both adults and children remain low. We are observing a disconnect between the known benefits of physical activity and the number of individuals who actively engage in the recommended amounts. We wonder then, "What kind of data will it take for the general population to decide that physical activity is a necessity to include in their daily lives?" One emerging area of research is examining the association between physical activity and mortality. Perhaps identifying a link between physical inactivity and increased mortality will be the convincing data needed to encourage adherence to physical activity guidelines.
A recent study titled "Impact of healthy lifestyle factors on life expectancies in the U.S. population" by Li and colleagues was published in the prominent American Heart Association journal, Circulation [41] . This was a comprehensive, large-scale analysis of how lifestyle factors impact life expectancy in the U.S. population [41] . The authors examined the association of lifestyle-related low-risk factors (specifically: diet, smoking, physical activity, alcohol consumption, and body mass index) using well-collected cohort data including the Nurses' Health Study (NHS), and the Health Professionals Follow-up Study (HPFS). They also used data from the National Health and Nutrition and Examination Surveys (NHANES) to determine the distribution of the lifestyle related factors in the U.S. population, and they derived death rates from the Centers for Disease Control and Prevention Wide-Ranging Online Data for Epidemiological Research database. At baseline, the authors included 78,865 females and 44,354 males for analysis [41] .
Li et al. defined five low-risk factors (diet, smoking, physical activity, alcohol consumption, and body mass index) and examined their impact together and independently on mortality [41] . We will focus on discussing the physical activity findings. Physical activity was measured using a validated questionnaire (updated every two years), and was considered to be a low-risk lifestyle factor if individuals engaged in >30 min per day of moderate or vigorous activity (including brisk walking). To determine how lifestyle factors affected mortality risk, Li et al. calculated the average physical activity level using the last two repeated measurements relative to a mortality event. For example, if a mortality case occurred in 1982-1984, the average of the 1980 and 1982 physical activity questionnaire for that individual was used [41] .
Women had a median study follow-up of 33.9 years, and men had a follow-up of 27.2 years. During this time 42,167 deaths were recorded [41] . The authors found that each of the five healthy lifestyle components was significantly associated with the risk of all-cause mortality. A higher dose of physical activity was associated with a decrease in all-cause mortality, death due to cancer, and death due to cardiovascular disease. Specifically, completing 0.1-0.9 h/week of physical activity was associated with a hazard radio (HR) of 0.65 (95% confidence intervals (CI): 0.63-0.66); 1.0-3.4 h/week was associated with a HR of 0.56 (95% CI: 0.54-0.58); 3.5-5.9 h/week was associated with a HR of 5.0 (95% CI: 0.48-0.52); and ≥6 h/week was associated with a HR of 0.44 (95% CI: 0.43-0.46) for all-cause mortality [41] . In other words, engaging in physical activity for as little as 0.1 hour/week up to ≥6 h/week was associated with a 35-56% reduced risk of death over the follow-up period [41] . The authors estimated gained life expectancy, and found that increased participation in physical activity compared to the most sedentary group was associated with a longer life expectancy [41] . The conclusions from this large and well-designed analysis are clear; modifiable lifestyle factors such as physical activity can improve life expectancy in U.S. adults [41] .
Therefore, we return to our previous question, "what kind of data will it take for the general population to decide that physical activity is a necessity to include in their daily lives?" It is evident from Li et al.'s comprehensive study that life expectancy is directly linked with physical activity participation in adults [41] . Will this be the convincing piece of evidence required to convince adults that physical activity participation is necessary? It is unlikely that the results from Li and colleagues' study will lead to large-scale physical activity participation change, because there have been previous studies that also report an inverse, independent association between volume of physical activity and mortality in adults [42] [43] [44] [45] .
However, let us say, optimistically, that Li et al.'s study does result in knowledge translation and encourages adults to become more physically active to prolong life; do the results also encourage physical activity participation in children? As previously mentioned, Li et al. quantified cumulative average levels of physical activity using the last two repeated measures (i.e., four years) prior to mortality; and therefore they reported that relatively short-term physical activity participation is associated with prolonged life [41] . This may suggest that a long-term sedentary lifestyle during childhood and early adulthood is not problematic. However, we know that this is untrue based on studies that show childhood/lifetime physical activity participation is predictive of physical activity habits, fitness, and cardiovascular health later in life [46, 47] . Healthy, active kids often equate to healthy, active adults. Furthermore, the body mass index of children is significantly and positively associated with a family history of obesity [48] ; encouraging healthy-weight children leads to healthy-weight adults, which in turn results in the next generation of healthy-weight children.
While the conclusions by Li et al. are important and should not be diminished [41] , we are still in need of research that longitudinally assesses how lifelong physical activity, beginning in childhood, contributes to life expectancy and mortality. We acknowledge that this would be a large, expensive, and difficult endeavour given the extensive follow-up it would require, and is likely why this type of study does not yet exist. However, consider the large economic burden of obesity, which has been estimated at $2.0 trillion dollars globally [49] ; if we funnelled even a small portion of this money into research, a long-term physical activity and life-expectancy study beginning in childhood is suddenly realistic. We desperately need to change our future obesity outlook; it is our duty as researchers and academics to prioritize future studies that may, in turn, result in the information necessary to trigger large-scale changes in physical activity participation and obesity.
